concrete, the full width of the ditch, in which the pipe are firmly bedded truly to line and grade. The thickness of concrete below the lowest part of the body of the pipe is at least one-eighth of the inside diameter. Soft concrete is then built up on each side of the pipe, completely filling all the space under and up to it, up to a level on each side of the pipe about 15 deg. of the pipe circumference above the mid-height. The width of the concrete is such as to give a thickness on each side of the pipe at its mid-height of at least one-fifth of its inside diameter. The concrete is tamped with a light tamper, and is mixed in the proportion of 1 part Portland cement and 5 parts of gravel, or 1 part cement, 3 parts sand, and 5 parts broken stone.
BACKFILLING
One of the most important steps in the laying of pipe and masonry sewers is backfilling the material excavated from the trench. The pipe must be well supported on its lower surface and the earth should be thoroughly consolidated around the upper half.
The material for filling around the sewer, especially a pipe sewer, should be selected, and large stones or hard lumps of earth excluded. The fill should be carried up equally on both sides of the sewer and should be thoroughly rammed in thin layers as fast as it is thrown into the trench. For this purpose an iron rammer, having a face about 1/2 in. wide and about 4 in. long, with a 5/8-in. iron handle, is well adapted. The head of the rammer should be slightly canted to one side so that it may be readily forced in under the pipe. When the backfilling is brought up about to the springing line of the pipe and thoroughly tamped, a heavier and larger rammer may be used. This should be about 1-1/2 in. thick by 5 or 6 in. long, and have an iron handle of 3/4-in. gas pipe. This rammer should be used in filling a trench up to the top of the pipe.
The backfilling of the trench above this point is of much importance, because if not thoroughly done settlement is likely to take place. Only loose dirt should be placed around the pipe until the backfill is carried to a height of 6 to 12 in. above the crown of the pipe, or higher if filling is dumped from a height in large quantities, as from a bucket. Above this filling the coarser material may be used, but care should be taken to have rocks and lumps of hard material completely surrounded with fine material, so that there shall be no large voids. Usually one rammer to one or two men shoveling the earth into the trench, will accomplish